THE RARE EARTHS                                      571
mucic, trioxylenzoic (gallic), dioxylenzoic(resorcylic), citric, phenylglycollic, or quinolic
acid gives a precipitate which dissolves in excess and ammonia gives no precipi-
tation ; (iii) o-oxybenzoic (salicylic), o-phthalic, or lenzalmalonic acid gives a precipi-
tate when warm, but no precipitation occurs with ammonia in the cold; (iv) oxalic,
malonic, maleinic, or maleic acid gives no precipitate, but the clear soln. gives a
precipitate with ammonia. H. Erdmann and T. Nieszytka obtained precipitates
with soln. of cerium salts and sodium naphtJialenemonosulphonate, naphthalene disul-
phonate, naphthalene trisulphonate, naphthosulphonate, chromotropate, or anthraquine-
sulphonate. H. Erdmann and F. Wirth studied the action of the hydroxynaphthalene
sulphonic acids on the rare earths.
A. Rosenheim and co-workers, and L. Haber showed that ceria earths are not pre-
cipitated, but that thoria is precipitated from soln. of their salts by malic acid;
N. J. Berlin said that alkali malates precipitate the yttria earths if an excess of
the precipitant be not added. H. Behrens said ammonium malonate gives a flocculent
precipitate with soln. of cerium salts. J. B. Trommsdorff said that the zirconium
salt of valeric acid appears to be insoluble, and L. L. Bonaparte found that if this
acid be added to a mixed soln. of cerium and didymium nitrates, pure cerium valerate
is precipitated, whilst didymium with a little cerium remains in soln. According
co H. Behrens, ammonium lactate can be used in place of the double sulphate or
ammonium carbonate methods of separating the ceria and yttria earths. The thoria
and the ceria earths remain in soln., while zirconium and yttrium lactates are
precipitated. Soln. of ceria earths in lactic acid give no precipitate with ammonia.
A. Brauell noted the formation of a sparingly soluble, non-crystalline, basic ammo-
nium cerium lactate. W. Gibbs, and P. Waage also made observations on the action
of lactic acid on soln. of salts of the rare earths. 0. Kaufimann found thorium
salicylate is precipitated by potassium salicylate; and H. Behrens found that soln.
of salts of cerium earths, thorium, and zirconium give precipitates with ammonium
salicylate, while salts of the yttria earths are not precipitated. L. A. Pratt and
0. James studied the action of salicylic acid on yttria.
C. James and co-workers 52 found that thoria is completely precipitated from
the rare earths by adding a boiling soln. of sebacic acid to a hot neutral soln. of the
earths. The other earths are not precipitated even when the soln. is boiled for a
long time. Yttrium can be separated quantitatively from the alkali metals by
means of ammonium sebacate. T. 0. Smith, 0. F. Whittemore and C. James found
that on fractionally precipitating a soln. of yttrium, holmium, and dysprosium
chlorides with sodium cacodylate, the yttrium was cone, in the earlier fractions, while
the holmium and dysprosium collected in the later ones; with the cerium group,
neodymium collected in the more soluble fractions, and samarium and gadolinium
in the less soluble ones. C. James and co-workers studied the action of cacodylic
acid on samaria and neodymia. R. J. Meyer and J. Wuorinen found that with
phthalic acid, the most positive elements remain longest in soln., and the weakly basic
ones accumulate in the first precipitates, and they were able to separate the members
of the yttria group with good results. A. Kolb and H. Ahrle showed that m-nitro-
benzoic acid precipitates thoria and ceria salts, but not cerous salts and those of
lanthanum and didymium. The precipitation of thoria is more complete in the
presence of a little aniline. J. P. Bonardi and C. James did not get useful results
with sodium m-nitrobenzoate and the yttria earths, and they also tried the sodium
phenoxyacetate, sodium camphorate, sodium azobenzenesulphonate9 but with poor
results. 0. James and co-workers studied the effect of methylsul/phonic, methylene-
disulphonic, methanetrisulphonic, ethylsulphonic, propylsulphonic, isobutylsulphonic,
camphorsulphbnic, methoxysulphonic, methanetrisulphonic, phthalic, phenylacetic, phe-
noxyacetic, ethylenedisulphonic^ m-xylenesulphonic, citraconic} suj,phoacetic, hydroxy*
ethanesulphomc, m-sulphofienzoic, quinic, anisic, and oxanilic acids, and ethyl glycol*
late, on yttria, samaria, and neodymia. P. S. Willand and C. Jarnes tried malonic
acid in acetone soln,, and with, sodium diphenylmonosulphonate for the separation of
er/bium from yttrium, 'but the results were not satisfactory. H, Erdmann an<J